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CM*]] 

• l#M Ml 

't^-l- ^isj-'t -r ^Ife- *(|3^Hi {METHOD FOR FABRICATING 

SEMICONDUCTOR DEVICE WITH IMPROVED PROTECTION OF VOID} 

[51^ ^1 

£ l£ l-E-ln %l^-g- SAC QS-Q ^51*1] ^.a}~I- 51*1 # ^?J51. 

£ 2a£f 51 2bfe £ 11- A'A A-A« ^ B-B' 'f't^^ f--2fl^#°)l 4^- #51 

51 3£- l-e)r/.-g- ^a}- ^ -f^ -g^ 51 a] % SEM 

51 4fe- 1-E|^L ^ ^ -g- ^sl s-Hijl- ^ ^o] ^ tHfl-i: 2.1*1 <?! SEM Aj-^l. 

51 5a 51 5cfe H^UlofloJl H]r51^14i^1- afl2: -<^-^ 51^ *V # 

#51. 



* 51 ^ ^r-A-f-S-^l « -f-J:^ *J>3 * 

SUB : 7]^V i() : ^xJ-^-el 1 !]- 

U : 11a : ?1| °1 S *! ?! c 4 

111) : ?H J!l *l5is{- 11c : &t^"f-^H 

lld : iff)]o]A-) 13 : ^[*hL'| 
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14 : 17 : ^ 



*8^*M #aj- -^o|M #1^ £l-S.^l(Topology)<>ll ^*ll ^^14^ 

(Stepcoverage)^ **SH -8 (Seam) E&fe ^(Void) ^ t^-fr ^ 

'•1151x11 #7V#ol| U|-el- ol^l Sfl%l SI Xfl2:7l- nfl-f ^iL«5Ml 384. 

^-§1, M. SIM °l-8-^r 5 fl€ ^ ^ *r*H3 -S-^H^ ^ ^(Overlay 

accuracy)!- <&%q°-3, ^-JiSr^l ^«fl £.«a€ SAC(Self Align Contact) sfl€ *8 

gj.- 1^.03. H]-g- #^o\] -g- ^"^i: §rfe ^S., SAC nJ-^-g: 

*u ^§Hr *w t 1 -^ >s-ofl >wm*H- 3.*$® ^-a- *1 

m\% ^zW-^as. 4-g-sH f^^^-i- ^I^H A M3 71^113 

a| z}-Al 13] tlj xl-oll ojsfl ^A]-# jl-fe- ^-"-g; H^Htt 
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<H > oi^>n ^)t-a- *a^*H=- 4*<Hi4, -'i^^w ^4 t-4*i -*-4 "H^hi 4*u -i 

<15> £ l€- 1-el^. -^^t- $1^: SAC -^<>1 4-3-4 ^£^14--41- ^ A 14 ^#£44. 

<l6> £ t2--44, 44#-fr 3L44^ 7l4(SUBH ^^el«KlO)ol ^*M°_iiL ufl 

^j^ol ^Op}, 4i^e|^( 10)4 H44fe 7fl°lH#^-( 11)°1 4^T tifl*144 

<17> oJ 7 H, _^-« r Sl , 12 , fe <8^-§T %n -5^1-^- 44^4 

<vs> £ 2a4 5.1 2b£- S. 1* 44 A-A' ^ B-B' "<^-£ 444 f-^l^^ll 4€- 

*ll^44 -g-^ #45L4 4, °14 5L 2a4 51 2b!- 42-44 i^M#4 4€- ^5.^^ 

'A\ 2fl2; 4^ £4. 

<19> ^x-1, £ 2a«>ll 4#(SUB) 44 ^4-^1 4(io)-&- ^4 4 4-8-, 

AV^Mmsl X|*»lH^^^(lla)4 €el^el€-, *3^4 4444^ ^ 4 

^ £fe £444 7ll 0 lH4^-g- xj5L«Hiib)4 44 €-444 SLfe 4^-44444 «. 

.fi. ol-g-sH S>£Lnl-^H(llc)# 4315. #44 , >H 0 1^^ 4^3* 

°144 44*14 4444 7ll4H^^(ll)^r ^444. 

<2o> °H4, ^oijsxi^-(ii) 4^444 Htb 4^444444 4-8-44 

a] z \ % i id ) -i- $ ^ 44 - 
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<2i> -/iKrsiH, tims^ud ^ *m^* -t- -iii- si *u % : -t- sa-a- 35.3. n<*i^- 

(14)4- *Sl wV, °1 C H jI-£-^1-2]- , 4(HT0), APL( Advanced Penalization Layer) <dS r 

'2|-, SODCSpin On Dielectric), SOG(Spin On Glass), TEOSCTetra Ethyl Ortho Silicate). 
BPSG(Boro Phospho Silicate Glass), PSG(Phospho Silicate Glass) HLfe- BSG(Boro 
Silicate Glass) ^\ Jg#3* ^^§o] -f^ai- A>-g-SH cfltltfl, 2000A ~ 

10000 A 2] S 

<22> ol a]], ^04^(14)^: Sr=fl-i3(llc) ^MMM OA ~ 1000 A 2] t-*|7} # 

<23> oH>H, ^Hej-'?! i£5]^tH ^b1- g-^S-(12)-i- $^*rfe m>, 

-S-^! ^^-i- HN^M sfl^(£Al^l ej-SO-i- 4~g-, f-^WI SAC 

# ?lMH*i=Kll) a]-o]o^ 7 )#(SUB) #*f- cfl^cfl, Ir^-I-SI-Ar^CEj Aj-« # OS A ] 

?!4. 

<24> ^*fla] o.s. f BPSG ^^BV(13) *HM ^ ^ ?f|^^ M ^, 

^H(llc)^- ^^Wlld), 4^ JL^^all- £^ z\}l*\^7}+£. C 3 F 8 , C 4 F 8 , C 5 F 8 , 
C 4 F 6 C 2 F 4 #bH# frtsffe #-f}-7r^« 4-8- W. 

<25> c E -6j-, JL^«?tiim ^4 -g-^ €-£-?-(Window)l- f^M*! ^il^Aj oj- Alz)- 

x)]2A]z)-7>i.HL CHF 3 , C 2 HF 5 , CH 2 F 2 , CH 3 F, CH 2 , CH 4 , C 2 H 4 SEfe- H 2 

^ $14. 

<2«> se-64, #ef3.«4 ^.*}B}ig #7W*i *]4 <>!# -§--8: ^l^ui^l ^ 

*1|3*1 44^-3- He, Ne, Ar, Kr 51 fe- Xe l-^ 7|^lr ^ 
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<27> "<?M, ^lla-* *U *H3 ^^71-^-1: 44 -£^M A^- oJ ^ & O.oj , ^1^4 

yl /,<>|| 7} bil^ a.)z)- SJ-iLSM ^] 311 CxIlylMx,y,z > 2)« 



0) cf 



<28> ojolA-i, si 2b°ll 51 A]^ H)-sq. 4°1, USG #*>2j-!-p^H 0)^4 

^.a. ^aj-sH TflolH^^-(ll) A o VJ f°ll -S-tH -<8 (Over-hang) ? I^#(14)-Sr ^33: 

<29> ^7lAi, sg^#(14)«r 7l4fi-(SUB) S^l ifl $ ^4^^4(lld) *H 7} ^ 

^511 « o.^. ^ 7ll^^-€- #^4^- 7l^r(SUB) JJ-^lt- 

Ai-^i c)-g-oi] ? #£-ii7.-8- -i-^l-i- 3-?-o)l tW^'- °ls ^1^ 41 

<30> o}^ A}o]^o} ^ cl-xl-^ ^7l-oll u}^ 5 ',!] 3 S#(14) 

4 Al^^AlSV(lld) ^ S.^ ^ ^-a] 711-?^- ^^--i- O]-^. ^.Al A]^ ^-^ Jg-O]] O)^ 

<H(Bowing profile).^-£l ^#(14)i>-S- f-^^-S. A^-g-Sl USG^l 

#41 < a r 4-^S. Af-g-slfe- BPSGCBoro Phospho Silicate Glass)4°H "l^ -14 

7]- ^-g-O-S.*! M^M, ^§1 M 711^^1- Sj-^Sl-71 ^l^Al^ #7>Al^| 

-t-^f H5Ls)-^€- 4J -6-1-711 M-Bl-\d-4- 
<3i> ? i-.!^#(14)rr USG 1 -! - ol^oll sRHf^°l PE-TE0S( Plasma 

Enhanced-Tetra Ethyl Ortho Si 1 icate)4g- ol-g-'t =r 9XSl*\ , °}% ^\ n9^#(14)^ 
JEilsl-9J *HM .$j:>l-^<! n ; -2"-7l- #4. 
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<32> £ 3£- M ^ o] ^ sgig^- v^j. SEM 4# 

<33> £. 3€- i£el^litS.$a| #&|zi(SNC) '51 >ill=el-«J^uij 1^zl(BLC)-4 

-<§^M 5^*1, -^-(XH 'iMiisjl- ^ $14. 

<34> o]e|$ ^-°] SAC ^ ^oje Sj-cnj-^H^ ^<£e}-o] ^oj| 

4^1- €-*H 7l?ls-ffe 1- ^ 91 4. 

<35> £. 4 i~ f-e)zL ^-g; S-SJ* :fa) ^ la-wl-g- S.*l$ SEM ^J 0 ^. 

a>( Negative slope, Y)«H| 7]^S)-^ ^J^# ^ 5>]tf. o] S <y*]] -f^r -2-*<HH 
3 el (Isolation) -f °le^^ #|<^ *1<*H1 *KX)°1 t A Jt4. 

<37> Al^«\ A] O. -^Aj^^o} - 7 |. « ^.g. c^2|.A)7lfe- ^«OlO.S. 

<38> ^ aj-^o. # 7 ]$ ^afl7l#Sl ^Aj-fr -5ll^Sl-7l Sfl ^1^ # , l^H # 
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<39> ^71^) tWl ^1 afl 'i'S^r, 7 1€- A cMl 0 l-x^-'.:r 4-^ 51 ^Ufl # 

^ xVi^]sL i3r>m : #7l ^^-g; -a^^^-S. *|zl-SH A o v 7l H^sflia A >°14 

^7] Alz{-^^nV.Q. ^Aj^^ S-^l-^; «8^«ffe ^T^l; ^7) Tfl OIH^^- Aj-Jfo] Al-7) 

^ccjcv AMI -2. ^4 «S^#^" $^*Hr ^"^1; 7 1^# °l-8-*M # 7 1 ^ 

%- ^SM^lfe c^l; #71 ^^,1-^ 711-7^1- Sj-^-ol7l 4*11 -^-A] A-H^-a- ^A]^ 

4, o] n)l AJ-71 ^5)-^ ^)7-lS>fe tir^l; ^7] A l°14 44344 

^l^M AJ-71 5^#A]7lfe ^Tfl; ^ Jn#€ 4* i£^°H ^ Ej !*! 

€- $^«Hr 4-« 5 L i"tsl-fe- «>£^lldb-.7> afla^-ir ^1-^-^4. 

< 40 > a- TflolJH*]^- a o vj|Lo)1 cl^^ 0 l ^1 J S ^^"Sr #44^ 

4^-t- 4-g 1 ^: #4^4 44 SEfe o. S ^ ^i44t^ ^-i- <£4 

4^ ^, ^ 7-11^-4 ^4 4tih4 ?ihh*14- ##^4 ^ 

4 413 43HH ^45^- -H-t^sL^, .?.5L4^-a- w o V 445I 

^bj) 7ii-? if i- 4£ ^ 44-i: -1-^ ^V^l ^1^4 *#<&4. 

<4i> 444, is)-/. #4 4°1) =l ^^o]] 4^ -3-^4 
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4^j€- -g- rt 14>H t -t- 51 ^SLSL tf*l|4 *P34?1 -£ «]->3 4 4# 

44 *1*H# ^n L # ^SsV^l #*ll g Ml 41 ^M". 

<43> H 5a 44 51 5cfe II- 4^ 451*ll4-.4 4-?- ^-t- 51*1 # 'tt 

^ 5.44. 

< 44 > 44, £ #^^1 451*11^4 *fl2: ^3)71 £-4*1 ^1 A l ^ 44 

w <a-b 4, E 14 £ 2a U £ 2b^ ^4*1^ ^"44. 4 

44, £ 2b ^£ 4^ #g?2}-# 4*11 ^sfsfrjl -g^4 ^A^l 4*11*1^ 

, ^o^ lf 4~g-44. Sis]-, o]jf o] ^-g- 5:44 51 5a 4*1 51 5c« 4*fl 

<45> 44, 51 5a4 E*14 44 £°1, SI 2b4 44 ^1«(12)4 4^ 4*H T^^l 

4 Tflole^ sfl^ A o l-cJ-«oll ^^#(14)S] ^4-& 514^1 '17'4" £4 1^*1 

?J4. 

<4G> oj nfl, a]^ 7}^fe He, Ne, Ar, Kr Slfe Xe -§-44 , °1 ^ ti lM 7 >^& 

44 ^#(14) ^*11 4£^«a*M4 1-4^4 44«>fe 4-g-<&4. 
<4?> 444, €-^-1(12)^ 7fl^?-& a*M 4*n 1-44 ?fl4€# 4 -§-44 
44* 41*144. 4 n ll, isna ^-4U7)£ 44*14. 51 5b-b 4f-?U 

^§^#(14)^ 4-*!4 « -?r*<H 4*11 *fl 7 "14 ^ 4^ 4444. 
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<48> oj ufl. ^| U ||o o]-aqol--t-(NII 4 0ll)^ 1-^(1110^1 al-i-o] 50: l ~ 500:1.91 

^-Aj-^iVAizi-x-flCBuffered Oxide Etchani: c>14 I30ECV #)4, #4 «l-§-°l 50:1. 

~ 500: 1^1 IKti: 4-8^ ?H 4#444. 

<49> nJ-eH, ^#(14)3 M]7]V)M. £?4°^ 711^44, -f^r ^l^" ^4 ^"4 

Al ^ 4*rt <r 514. 

< 50 > ^oH, -2-4*02) ^^5] ^n^^l^dld)^: *fl444, 4 «fl ?H 0 lH*i4 2 H€ 

(10) officii ^5|)olA-l <gujj5L 4^4. 4 ^ ^ 44^14-8: 4-g-<?]:4. 
<5i> o]d\*\ t ^^i-&(i2)ol *fl^ nfl4*l 1-&1ZL# xjcnj- cfl^- ^oj, 

^Ajelstn- ty^^pi-i, #3}-^. #5L4£r 3000A ~ 7000A^ 

?A°] 4^4 44. 

< 52 > ^#(14)4 # id r ^144 cmp s&fe 44*14 ^4°-£. 4£4-t- *8 

44 ^#4. 45L4"8: CMP ^il-sL 44 4fe 3*. #444^ ££fe ^ 

4 *14-§- 4-g"44. 
<53> S>-n>^a(llc)2l ^« jr^c] ufl^H ^#(14) ^ ^dH^^ CMP 

-^o_5L igEVsl- *14 S]-^ £ 5c4 5144 w>«2f £oj, ^ E :)zl(18)7V 444-^S- 

w. el si 4. ^#(14) m 4H4°ti 44 CMP -1-44 444 44-8- 4 

•8-44 ^<3)44. 

< 5 4> 44 44 & l t l §-&. -IL3344 44 si.aiajo.5L if^ijAj-Hife f-e-lr/. 

A joj $. m - 44 ^444-g- i<a^^ -^^-a- 244-s- 4-Y-4 
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oj.gL nis|.Ai-7i ^ ^-a- -t- sa*H. 't^-a- <q*m * su °j 

41* M '£°> iLS*4. 



=- #51^ "(SH 7>^s|4. 

Aj-^^ t .]-5>V Ji ^o r> ^^ZL %$X\ iM]* q^^-O-SMI, 
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Aj- 7 ] SEljf^ 7ll7-^f# ^«l7l ^ Afl^-^ o] nfl 

#7] JE^H Afo]^ AlzJ-^jiaV-O- ^TjSH ^7l 7l^f ii.#Al7]fe #31 1 «J 

1^-7^ 2] 

>11 1 M 5fl<>H, 
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•#7| ^% <S§|-Ai7ife. ^l^ollA-l, a o v 7 ) H |SHd l-e>3«l- 



3] 

*)1 1 W 



4] 

[3^8" 5] 
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